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This listing of claims will replace all prior versions and listings of claims in the applied'* " ' " rWv 
Listing of Claims: jjSSii, 

1 . (Currently Amended) A method for depositing a doped silicon dioxide layer onto a Sgg 0 ** * werasanw* 
comprising: 

introducing a dopant precursor gas having a dopant precursor gas flow rate and a stticotS.Sginmg 
gas having a smcon-contarning gas flow rate into a plasma within a deposition chamber, wherein £«tio of 
the dopant precursor gas flow rate to the siheon^ontaining gas flow rate has an initial value; 

increasing the ratio within the deposition chamber from the initial value to a final value doling an 
initial depo^i^periodwhile the dopant Precursor gg s and the siHcnn -contaimng p r^r rursor gas react in the, 
plasma to form the do ped silicon dioxide laver on the wafer- and 

rnamtaining the ratio within the deposition chamber at the final value during a final depots 
periodJJ,]] 

wherein during the initial deposition period and tho final deposition period the dopant proouraor gap 
and tho silicon oontaining proournor gag react in the plnflro. fi to form tho doped oilioon dioirido layor en tho 



2. (Currently Amended) The method of Claim 1, wherein a portion of the doped silicon dioxide 
layer deposited during the initial deposition period has about the same dopant concentration as a portion of 
the doped silicon dioxide layer deposited during the final period. 

3. (Original) The method of Claim 1, further comprising etching one or more contact holes through CO 

I 



lie doped silicon dioxide layer, wherein the one or more contact holes have straight sidewalls. 

4. (Currently Amended) The method of Claim 1, further comprising determining a duration of the 
initial deposition p eriod by measuring a temperature of the wafer during a test deposition of a doped silicon 
dioxide layer, wherein the duration is the time required for the temperature to reach an essentially constant 
value. 



CD 



m 

o 
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5. (Previously Presented) The method of Claim 1 , further comprising: ^ 
measuring a concentration of dopant incorporated into a portion of a silicon dioxide layer as a 
function of the ratio for a first series of test depositions performed at a constant temperature; 
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repeating the measurement of dopant concentration for a second series of £e^de>6's¥o^^ea' ,wm ^ ' 
at a different constant temperature; and 

measuring a temperature profile of the wafer during a third test deposmoh^^eOT^^^et^^^ 



jerature is 
not held constant, 

i. • , . whereby the initial, value of the ratio is determined. *^»-+j;s::?:s--~&iur ox^isni0%s^d&&i&& 

mi ■ * »■ f - •* ?•• •*W«* S 

*>* . *tHr%r 6 ' ^ < ^ UTrent ^y Amended) The method of Claim 1, wherein increasing the ratio from the initial value " " 
to the final value comprises: - - - 

dividing the initial deposition period into a number of increments; and 
increasing me ratio by an intermediate value at each increment. 

7. (Original) the method of Claim 1, wherein the dopant precursor gas is phosphine and the silicon- 
containing precursor gas is silane. 

8. (Original) The method of Claim 1 further comprising preheating the wafer to a preheat i 
temperature. 

i 

9. (Original) The method of Claim 8, wherein the dopant precursor gas is phosphine and the silicon- 1 
containing precursor gas is silane, the preheat temperature is 350°C, the initial value of the ratio is about 1 
0.49, and the final value of the ratio is about 0.77. 

10. (Original) The method of Claim 1 wherein the dopant precursor gas is selected from the group 
consisting of PH 3 , S1F4, and B2H6. [jj 

<z> 

H 

H. (Original) A method for depositing a doped silicon dioxide layer comprising: ^ 

infcoducing a dopant precursor gas and a s^con-containing gas into a plasma at a dopant precursor ^ 

gas flow rate and a sihcon^otaining gas flow rate for a deposition period; and £ 

during the deposition period, adjusting a ratio of the dopant precursor gas flow rate and the silicon- CO 

containing gas flow rate as a function of wafer temperature, whereby the dopant precursor gas and silicon- fTF 

contai ning gas react in the plasma to form the doped silicon dioxide layer having a defined dopant O 

concentration. O 



12. (Original) The method of Claim 11, wherein the dopant concentration is essentially uniform 



"D 
■< 



1 



throughout the layer. I 
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13. (Qrigmal) The method of Claim 1 1, further comprising etching one or more contact 

Jf Ugh me do ^ d ^» *<*Me. W^h^^^id one or more comSqie sfelsiln^^^^^^ 1 ^-^ 
sidewalls. 

14. (Previously Presented) The method of Claim 11, further comprising: 

measuring a concentration of dopant incorporated into a portion of a silicon dioxide'layerasi 
function of the ratio for a first series of test depositions perfomed at a constant teirmerature;- =' T 

repeating the measurement of dopant concentration for a second series of test depositions performed 
at a different constant temperature; and 

measuring a temperature profile of the wafer during a third test deposition wherein the temperature is 
not held constant, whereby a set of values of the ratio to be used during the deposition are determined. 

15. (Original) The method of Claim 14, wherein: 

me temperature profile comprises an initial period during which the temperature of the wafer is 
increasing and a final period during which the temperature of the wafer is constant; and 

during the deposition the ratio is increased from an initial value to a final value during the initial 
period and the ratio is held at the final value during the final period. 

16. (Original) The method of Claim 1 5, wherein increasing the ratio from the initial value to the 
final value comprises: 

CO 

dividing the initial period into a number of increments; and f i 1 



increasing the ratio by an intermediate value at each increment. 



CO 

-4 



17. (Original) The method of Claim 1 1, wherein the dopant precursor gas is phosphine and file ^ 
sihcon^ntaining precursor gas is silane. ^ 

00 

18. (Original) The method of Claim 1 1 further comprising preheating the wafer to a preheat 177 
temperature. 

o 

19. (Original) The method of Claim 1 8, wherein the dopant precursor gas is phosphine and the 
idhcon^ntaining precursor gas is silane, the preheat temperature is 350°C, the initial value of the ratio is 
about 0.49, and the final value of the ratio is about 0.77. 
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20. (Original) The method of Claim 1 1 where in the dopant precursor gas is selected rr^lie group ' m * m * 
consisting ofPH 3j SiF 4 , and B 2 H6. ■ . a . & 

21. (PreviouslyPresented) A method for depositing a doped silicon dioxide Iayer r onL> a^fer, n the ' —"«" < " 
method comprising: 

introducing a dopant precursor gas having a dopant precursor gas flow rate Y and ,r a^iiSSn2g^^n : g'' ' ™' 
gas having a siUcon-contammg.gas flo W te v intp a plasma, wheremlaMo of the dopanf^recu^p^bw' ■'^^^ 
rate to the sihcon-contaming gas flow rate has an initial value; Uj - ,! - ■ — - a me i ■ 

increasing the ratio from the initial value to a final value during an initial period; 

deternrining a duration of the initial period by measuring a temperature of the wafer during a test 
deposition of a doped silicon dioxide layer, wherein the duration is the time required for the temperature to 
reach an essentially constant value; and 

ma i nt a ining the ratio at the final value during a final period, 

wherein during the initial period and the final period the dopant precursor gas and the silicon- 
containing precursor gas react in the plasma to form the doped silicon dioxide layer on the wafer. 

22. (Previously Presented) A method for depositing a doped silicon dioxide layer onto a wafer, the 
method comprising: 

introducing a dopant precursor gas having a dopant precursor gas flow rate and a sfficon-containing 
gas having a sfflcon^ntaining gas flow rate into a plasma, wherein a ratio of the dopant precursor gas flow 
rate to the silicon-containing gas flow rate has an initial value; 

increasing the ratio from the initial value to a final value during an initial period; r ^ 

mainta i n in g the ratio at the final value during a final period, wherein during the initial period and the 
final period the dopant precursor gas and the siheon-containing precursor gas react in the plasma to form the 
doped silicon dioxide layer on the wafer; and 

measuring a concentration of dopant incorporated into a portion of a silicon dioxide layer as a - • 

function of the ratio for a first series of test depositions performed at a constant temperature; 

repeating the measurement of dopant concentration for a second series of test depositions performed 
at a different constant temperature; and 

measuring a temperature profile of the wafer during a third test deposition wherein the temperature is Q 
not held constant, whereby the initial value of the ratio is determined. "U 

23. (Previously Presented) A method for depositing a doped silicon dioxide layer, the method 
comprising; 
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introducing a dopant precursor gas and a silicon-containing gas into a plasma at a dopMf&ursor 
gas flow rate and a snicon-containing gas flow rate for a deposition period; ~ ' 

adjusting, during the deposition period, a ratio of the dopant precursor gas flow rateWdie^" * ' ;: ' 
sikcon^ntaining gas flow rate as a function of wafer temperature, whereby the dopant precursxg* and ^' ' »' ~ 
the sffioonsjontaimug gas react in the plasma to form the doped silicon ^^e%^^^^^^^Smm 
dopant concentration; 

measuring a concentration of dopant incorporated into a portion of a silicon dioxide layou t 
function of the ratio for a first series of test depositions performed at a constant temperature; 

repeating the measurement of dopant concentration for a second series of test deposinonpoformed 
at a different constant temperature; and 

measuring a temperature profile of the wafer during a third test deposition wherein the teapoature is 
not held constant, 

whereby a set of values of the ratio to be used during the deposition are determined. 

24. (Previously Presented) The method of Claim 23, wherein: 

the temperature profile comprises an initial period durmg which the temperature of the wafafe 
increasing and a final period during which the temperature of the wafer is constant; and 

during the deposition the ratio is increased from an initial value to a final value during the initial 
period and the ratio is held at the final value during the final period. 

25. (Previously Presented) The method of Claim 24, wherein increasing the ratio from the initial 
value to the final value comprises: 

dividing the initial period into a number of increments; and ^ 

increasing the ratio by an intermediate value at each increment. 
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